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{CANYON DISPOSITION TNITIATIVE)

Han:fo;ljd_:S_i_te, Rii:hland, Washington

INTRODUCTION =~ 7 Tif??'f'::" et

Environmental cleanup (remedial action)' is needed at

the U Plant Area, which lies within the 200 West 2
of the Hanford Site (Figures'l and 2).
needed to reduce risks to human health and the

environment posed by 'contaminated waste TThe T

UPlant Area project involves numerous’ t'acﬂmes,

structures, and sites, and to address the remedmtlon of

contamination associated with these different locat1ons,
the cleanup has been divided into five components

e The 221-U Facility?,
[ ]

Facilities that are ancillary or related to the

221-U Facility,
e  Underground pipelines,
Soil waste sites, and
*  Groundwater underlying the arca,

Remedial action for the U Plant Area is requlred by the”

Comprehensive Environmental Response,

Compensation and Liability Act of 1980 (CERCLA),
The U.S. Department of Energy (DOE) has
incorporated the National Environmental Paltcy Act of

1969 (NEPA)} values into the CERCLA process
evaluation of the remedial action and a surnmary of the
results is presented in this document.

EPA, ECOLOGY, AND DOE ANNOUNCE
PROPOSED PLAN

This Proposed Plan identifies the preferred alternative

for remedial action at the 221-U Facility. In addition,
the plan includes summaries of other alternatives
analyzed. Historically, the 221-U Facility was used to
recover uranium and to decontaminate and reclaim
radiologically contaminated “equipmient. Becauso of
these activities, hazardous substances remaiti within

the 221-U Facility that present a potential threat to
The preferred
alternative for remediation of these hazardous
substances at the 221-U Facility is to partially demolish™

human bealth and the environment.

the structure, fill void spaces with grout, and dlspose in

' Technical terms in bold are deﬁned in the glossary at 1’ne end of

this document.

* The term “221-U Facility” inciudes the 221-U Bulldmg, the
271-U Support Services Building, and the 276-U Solvent
Handling Facility,

pIace hazardous substances and the resultmg demolmon ‘

"debris inside and adjacent to the remaining structure
under an engineered barrier.

Cleanup™is

MARK YOUR CALENDAR

Public Comment Period: This Proposed Plan is being
issued by the Tri-Parties for public. comment. Tribal
nations, stakeholders and the pgeneral public are
encouraged to comment during the public comment
period that will run from December 13, 2004 to January
31, 2005. A remedy will be selected only after the
public comment period has ended and comments
received have been reviewed and considered. Responses
to significant comments will be presented n a
Responsiveness Summary that will be part of the Record
of Decision.

Written comiments on the Proposed Plan will be accepted
through January 31, 2005. Comments should be sent to:

Craig Cameron
U.S. Environmenta] Protection Agency
712 Swift Boulevard, Suite 5
Richland, Washington 99354
cameron.craig@epa. gov

. FAX{509)376-2396

To receive a copy of the Proposed Plan contact the
Hanford Cleanup Line: 1-800-321-2004, Copies of the
document can be found at the Information Repositories
identified at the end of this document or viewed online at
hitp/fwww . hanford gov/calendar  under the Public
Comment Period section.

Public Meeting: At this time, no public meeting is
scheduled on the Proposed Plan. To request a public
meeting contact Craig Cameron at (509) 376-8665 by
January 7, 2005.

requirements are met.

This Proposed Plan is issued by the U.S. Environmental

Protection Agency (EPA), the Washington State
Department of Ecology (Ecology), and the DOE.
These three agencies are referred to as the Tri-Parties.
The EPA and Ecology are the joint lead regulatory
agencies for the 221-U" Facility.  The Ttole of the
regulatory agencies is to oversee the activitics at a
remedial action site to ensure that all applicable
The DOE is responsible for
performing the selected remedial action,

November 2004
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Figure 1. Hanford Site Location Map.
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Figure 2. 221-U Facility with Adjacent Waste Sites and Ancillary Facilities.
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The Hanford Federal Facility Agreement and :Cénsenf. '

Order, known as the Tri-Party Agreement, governs

cleanup of the Hanford Site. Section 8 of the Tﬂ—Pa rty s

Agreement identifies the 221-U Facility as a key
facility subject to a process by which facilities are taken
from operational status to their final end state
condition., The Tri-Parties have dstermlneé in an
Agreement In Principle (DOE-RL 1996}

buildings in the 200 Areas of the Hanford Site. This
evaluation was completed for one of the canyon
buildings, the 221-U Facility, in the Final Feasibility
Study for the Canyon D:sposmon Initiative” (221U

Facility) (DOE/RL-2001-11,

results of the evaluation inctuded in the feasibility study
and proposes a preferred alternative for the 221-U
Facility. A final remedy under the CERCLA process
will be selected only after the public comment period
has ended and the comments received have been
reviewed and considered. ‘

After reviewing all public comments, the Tn—Partles
may select the proposed preferred alternative or another
alternative, or a combination of alternatives presented
in this Proposed Plan. Written comments’ on this

Proposed Plan must be submitted by January 31, 2005__ N

(See box on page 1). If requested, a public Teeting
will be held to explain the content of this Proposed Plan
and to receive oral pubhc comments.

Tri-Party responses to significant comments W111 be
presented in a Responsiveness Summary that W111 be

part of a final Record of Decision (ROD) for the p7)

U Facility.
CANYON DISPOSITION INITIATIVE
The Canyon Disposition Initiative (CDD) is the result of

the 1996 Agreement in Principle among the Tn—Parnes
to define the path forward for determming the final

disposition for Hanford’s five canyon buildings.” The ~

purpose of the CDI is to investigate the potentlal for

using the canyon buildings as disposal 31tes for

Hapnford Site remediation waste, rather th_a_n
demolishing the structures and transferring " the
resulting waste to another disposal facility.

The 221~U Facility is the first canyon bulldmg to be
addressed under the CDL ~ The process to d15p051t10n
the 221-U Facility is considered to be a pilot project
for the reimaining four canyon buildings. However

ﬂlat the
CERCLA process will be followed to evaluate'potential
cleanup remedies and identify a preferred alternative

for the final end state for the five major ‘canyom =

Rev. 1) (feasﬂnﬁty o
study). This Proposed Plan presents a sunnnary of the

' _because of varymg amounts types, and 1ocat10ns of
'5rad1010g1ca1 contamination within the five canyon
“buildings, the compléxity and costs for implementation

could vary significantly for each building. Therefore,
remedial alternatives and the selected remedy for the

' _ 221—U Facﬂ:ty may not be the same as those to be
- determmed for the other canyon buildings.

The Phase I Feaszbzlnjy Study for the Canyon

" Disposition Initiative (221- U Faeility) (DOE/RL-97-11,

Rev. 1) was completed to assess and screen an initial,

" wide range of alternatives for remediation of the 221-U
~ Facility. The Phase 1 study concluded with a set of
potential altematwes that were feasible for 221-U

Facility remedlatlon These alternatives were then

‘analyzed in detail in the final feasibility study

(DOE/RL-2001-11, Rev. 1).

The remedial action alternatives summarized in this

_ Proposed Plan include complete removal of the

structure and its associated contamination, as well as

‘three containment alternatives that would leave

existing contamination in place. Two of the
containment alternatives would reuse varying portions
of the facility’s internal and external areas for the
disposal of other Hanford Site remediation waste.

" Details on each of the alternatives for 221-U Facility

remechatxon can be found in the feasibility study, in

_Jother documents contained in the Administrative

Record file, and later in this Proposed Plan. The public
is encouraged to review the feasibility study to gain a
more comprehensive understanding of the 221-U
Facility and the remediation alternatives presented.

SITE BACKGROUND

T‘h.e Hanford Site

The Hanford Site (Figure 1) is a 1,517k (586-mi’)

federal facility located in southeastern Washington

State along the Columbia River. From 1943 to 1990,
the primary mission of the Hanford Site was the
production of nuclear materials for national defense. In
Tuly 1989, the 100, 200, and 300 Areas’ of the Hanford
Site were placed on the National Priorities List (NPL)

. pursuant to CERCLA.

3 The 400 and 600 Areas are other Hanford Site areas that were not
identified as scparate NPL sites. Any waste sites within these
. areas aré agdressed tnder one of the other NPL sites. The

. 1100 Area was removed from the NPL in 1996.
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200 West Area and U Plant Area

The 200 West Area is a DOB—controlled area of

approximately 8.3 km’ (3.2 mi’) near the middle of the

Hanford Site (Figure 1). Th& 200 West Area s“éibout
8km (5 mi) from the Columbia River and’ 11 km
(6.8 mi) from the nearest Hanford Site boundary "The
area contains waste management facilities and former

irradiated-fuel reprocessing facilities. The 200 West

Area is located on an elevated, flat area, often referred
to as the Central Plateau. The underlymg unsa
zone (also called the vadose zone) is relatw

ranging from less than 50 m (165 &) to more than o

100m (328 f1) in thickness. Groundwater ‘in the
200 Areas is contaminated and is not thhdrawn for
beneficial uses.

Within the 200 West Area, the U Plant Area s
approximately 0.76 km® (0.3 mi®) and consists of the

221-U Facility, facilities that are ancillary or reIated to
the 221-U Facility, underground pipelines, soﬂ waste
sites, and the groundwater underlying the area. The
depth to groundwater niear the 221-U Facility t measures i

approximately 79 m (260 ft), and the flow dlrectron is
to the south-southeast. The water table beneath the
200 West Area is currently dropping at a rate of less

than 0.5 m/yr (1.6 fifyr). The groundwater bene‘ath the

U Plant Area has elevated levels of mtrates

technetiom—99, and uranium due to past hqmd_

discharges from the U Plant Area facilities and other
200 Area facilities. Monitoring and remedratlon “of
groundwater located under the U Plant Area are being
addressed by the 200-UP-I
(EPA/541/R-97/048, Record of Decision for ‘the
200-UP-I Interim Remedial Measure). _ .

It is anticipated that separate RODs will address the

221-U Facility and the U Plant Area soil waste sites,

and that separate engineering evaluations/cost analyses
and action memoranda will address ancillary facilities
and pipelines.
developed for each of these components, proposed
cleanup decisions will be presented to the pubhc for
review and comment. The goal of the integrated area—
based cleanup approach is to select and implement
actions necessary for cleanup and to protect human

health and the environment for the entire U Plant Area

The 221-U Facility

The 221-U FEacility, located within the U Plant Area o

(Figures 1 and 2), is one of three nearly 1denuca1

‘transuranic {TRU) contaminated materials.
“section of the 221U Facility i shown in Figure 3.

'Operable © Unit

‘mitigation.

As separate cleanup strategies are

'Hanford Slte chemlcal separatlons plants constructed
._\rfrom 1944 through 1945 to support World War II

plutontum production. The 221-U Facility was built to
extract plutonium from fuel rods irradiated in the

' _'Hanford Site production reactors. However, the 221-U

Facﬂrty was never used for this purpose because
canyon buildmgs constructed earlier met the Hanford
Site's productlon goals. The 221-U Facility instead

“was used to train B and T Plant operators until 1952,
At that time, it was converted to include a uraniom
‘ .recovery process for waste from other canyon facilities.
" Process equipment was transferred from other canyon

facilities and mcluded remote—handled materials and
A cross

__Remedial mvestlgatlon and characterization activities
"in support of the 221-U Facility feasibility study

indicate that | the 221-U Facility contains various levels
ol adiologlcally contaminated soil, equipment, fission

products, contammated burldmg materials, and/or

‘:mrscellaneous debns from the fuels reprocessing.
Results of the ‘environmental characterization effort,
presented in the Final Data Report for the 221-U

Facility Characterization (BHI-01565, Rev. 0)
1dent1ﬁed liquid in a tank in process cell 30 that has
TRU 1sotope concentrations significantly greater than
100 nanocuries ‘per gram, as well as several other
locations with TRU concentratjons in samples slightly

_:_”'_above the 100 nanocurles per gram level. Complete
‘results of the environmental sampling effort, as well as

structural engineering evaluations, are summarized in
the feasibility study for the 221-U Facility

' (DOE/RL~2001 11).

The 22 1~—U Facility was determined to be a contributing
property within the Hanford Site Manhattan Project and
Cold War Era Historic District, but was not selected for
Historic’ artlfacts identified within the
structare have been documented in photographs and
selectively tagged for preservation.

" The 221-U Facility and surrounding areas have been

disturbed by industrial activities and have little
vegetative cover. Public access to the 221-U Facility is

__ prohibited at the present time.

. November 2004




Rev. 0 '_

Figure 3. Cross—Section of the 221-U Facility.
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SITE CHARACTERISTICS

The Hanford Site has a semi-arid climate '(é.‘iier;agé:‘

annual precipitation of 16 c¢m [6.3 in.]) with seasonal
high evapotranspiration rates and periodic’ high
winds. The potential evapotranspiration (PET) rate
averages approximately 127 cm/yr (50 in/yr).” The
Hanford Comprehensive Land-Use Plan Environmental
Impact Statement (land-use EIS) (DOE/EIS-0222-F) and
associated ROD, “Record of Decision: Hanford
Comprehensive Land Use Plan Environmental Impact

Statement” (64 FR 61615) issued in 1999, and The Fumre
Jor Hanford: Uses and Cleanup, the Final Report of the

Hanford Future Site Uses Working Group (Drnimmond

1992), have identified the area encompassed by the 221-U

Facility as an industrial land use area. In the _land'—ysg'EIS,
this area is designated “industrial-exclusive” and is

defined as “land areas suitable and degirable for uéaﬁnEnt, '
storage, and disposal of hazardous, dangerous, radiodctive,

novradicactive wastes, and related activities.”

Gperating ,3
N

0.6 m (24 in,) Concrete Encased Tile
Sower Pipe Drains 10 Process Cell
10

;40 Process Cells

. FO443_1

‘Potential contaminants to be addressed include substances

currently present within the canyon building and those
associated with wastes that would be received under the
two containment alternatives being considered that include
disposal of waste received from other CERCLA cleanup
actions at Hanford. (See “Summary of Remedial
Alternatives” later 'in this Proposed Plan)  The

" predominant contaminants of concern are radionuclides.

Radionuclides currently within the 221U Facility that are
considered to be of concem are americium-241;
cesium-137; __cobalt—60; neptuninm-237;

plutomum-239/240, strontium-90; and isotopes of

europiur, thorium, and urammn Chemical contaminants

~ of concern currently within the facility are antimony,

arsenic, barium,  cadmium, chromium, lead, mercury,

* Note that the two remedial alternatives that include waste
disposal would deal with waste forms similar to those

accepted at DOE’s existing Ep_vin‘onm_e{itz’;_ll_gest_prgﬁon'
Disposal Facility (ERDF), located in the ceniral part of
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the Hanford Site (Figure I).
alternatives, like the ERDF, waste forms recelved would
come from CERCLA cleamup actions at Hanford.
Therefore, based on analyses of materials disposed at the

ERDF to date, the following additional radioniclides and

nonradionuclides would be contaminants of coticern_for
the two alternatives that would use the 221-U Famhty asa
disposal facility: carbon-14, technetinm-99,  tritium,

beryllium, petroleum hydrocarbons and polyammauc '

hydrocarbons,
SCOPE AND ROLE OF ACTION

The 221-U Facility feasibility study addressed five
alternatives for remedial action. The earlier ‘Phase I

feasibility study identified two other alterndtives that

were not recommended for funther study. These were
Alternatives 2 (Decontaminate and Leave in Place) and

5 (Close in Place — Standing Structure) whlch were

considered either pot protective (Altermative 2) or not
viable (Alternative 5). Only Alternatives 0 (as a
baseline), 1, 3, 4, and 6 were camed forward into the
final feaszbﬂlty study and this Proposed Plan,
These alternatives are as follows:

s Alternative 0: No Action
e Alternative 1: Full Removal and Disposal =

« Alternative 3: Entombment with Internal Waste
Disposal

e Alternative 4: Entombment with Internal/External
Waste Disposal

o Alternative 6: Close in Place — Partially Demgiish.__

See the “Summary of Remedial Aliernatives” laternlh't}n‘s .

Proposed Plan for a detailed description of the remedial

Alternatives. This Proposed Plan presents a simmmary

of the evaluation of these alternatives and selects the

preferred alternative (or combination of alternatwes)“

for remedial action at the 221U Facility. The scope of
this remedial action addresses only the 221-U Famhty
{which includes the 271-U Support Services Bu11d1ng
and the 276-U7 Solvent Handling Facility).

The role of the proposed remedial action is to address
potential future threats to human health and the
environment associated with hazardous substances in the,
221-U Facility. Cleanup actions on soil waste’ sites,

ancillary facilities, and pipelines in the U Plant Area are _
also currently being evaluated as separate and mtegrated' ‘

CERCLA actions.

For these two remed.lal_k

‘The Tri-Parties believe that action is necessary to
protect human health or welfare and the environment

from actual or threatened releases of hazardous

substances into the enviropment from the 221-U
Facility. Such a release, or threat of release, may

present an imminent and substantial endangerment to
public health, welfare, or the environment.

Land Use

Site risks were evaluated based on a reasonably
anticipated future land use for the Central Plateau.

. These evaluations were based on the criteria presented

in and are consistent with the Hanford Advisory Board
(HAB) Advice #132 (htp;//www.hanford.gov/boards/

* hab/advice/habadv-132.pdf), and the Tri-Parties’
““fespohise” “to that advice (htip://www.hanford.gov/

boardsmab/ adwce/ habresp-132.pdf).

: The Board 'dckndwledges 'that some waste within

acceptable levels will remain in the industrial-exclusive
use core zone of the Central Plateau when cleanup is
complete. The goal identified within the HAB advice is
that the core zone be as small as possible and not
include contamination outside the Central Plateau
fenced areas.

The DOE is expected to continue industrial-exclusive
. activities for at least 50 years, in accordance with the

land-use EIS (DOE/EIS-0222-F), and Record of

 Decision (64 FR 61615).

Based on these discussions with the HAB, the

alternative risk evaluations used the following

anticipated land use assurptions:

¢ The core zone will have an industrial land use for
" the foreseeable future The risk evaluations
. 'assume an:

— Industrial-exclusive use for the next 50 years
(through 2050), and

~ Industrial land use (non-DOE worker) for
100 years after that (through 2150).

s For groundwater, the risk evaluations assume:

—  No consumptive use of groundwater for the
next 150 years, based on the expected period
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of waste management and active
institutional controls, and

- Any selected remedy will provide for no
further degradation of groundwater from the '
221-U Facility

In addition, risks were calculated considering the
possibility of an inadvertent intruder beginning
150 years from the year 2000 (in 2150), because of the
increasingly possible loss of institutional controls after
that date. The potential risk from an inadvertent
intruder was evaluated for informational pmposes only
and is not required by regulation.

Human Health Risk

In the Superfund process, potential risks to human

health and the environment are evaluated to determine

if significant risks exist due to site contammants

Excess cancer risks are expressed exponentlally as

1x10% 1 x 107, and 1 x 107 (ie, one in ten
thousand, one in one hundred thousand, one in a
million, respectively). This means that for a:1 x 107
risk, if 10,000 people were exposed to a contammant of
concern for some period of time, one additional person
may be diagnosed with cancer in his/her lifetime,
Remedial actions generally are not required at risk

levels between 1 x 107 and 1x 10™ unless there are

other considerations such as adverse enviremnental
impacts, the potential for future rmgratxon or
uncertainty regarding future land use.

Contamination at the 221-U Facility poses the potential

for increased human health risk to future site users as
the facility ages and deteriorates. The level of potennal .

health risk posed by the facility differs depending on
the future site use. - Two exposure scenarios wete
evaluated for the 221-U Facility: an industrial
scenario and an inadvertent intruder scena'rib. ]

These two scenarios were evaluated in accordance with

the HAB Advice #132 and the response to the advice.

The scenarios were used to assess risks first without
remedial action, and then for the pOSt-remedmnon case. '

The application of the scenarios included:

¢  Baseline risk (without remedial action) assessment
was performed using the industrial scenario to
establish if acceptable risk levels were exceeded,
justifying remedial action. The maximum baseline
risk exposure was associated with the industrial

. mecessary.
.+ constituents

scenario. The inadvertent intruder scenario was
considered for information only.

e Cleanup goals were calculated based on the
industrial scenario.

o Post-remediation risk was evaluated using the

inadvertent intruder scenario at a fture time.

In both scenarios, foture users could be exposed to
contaminants in the facility through external exposure
to radiation and ingestion or inhalation of particulate
released from the facility when present containment
structures fail. Air, biota, and groundwater would be
secondary media of concern because thie likelihood of
these media becoming contaminated is less and/or the
magnitude of their potential contamination is small
because the existing contamination is present as solids.

-~ The baseline {with no cleanup) risk assessment results '
-+ show that the contaminants at the 221-U Facility which

have the highest contribution to potential increased -

~human health risks include various radionuclides |
“(americium-—241,
-europiuvm-154, neptunium-237, plutonium-239/240,

cesium-~137, cobalt—60,
strontium-—90, and uranium isotopes) and heavy metals
{(lead, mercury, and uranium), The total incremental

cancer risk (ICR) of the radionuclides at concentrations

. measured at the 221-U Fac111ty is g:reater than 1072,

‘ Concentranons and risk ranges are presented m Table 1.

The baseline risks of most of the 221-U Facility

. constituents presented in Table 1 are greater than

acceptzble risk levels; therefore, remedial action is
Materials contaminated by these
include concrete, metallic waste,
containerized materials, and miscellaneous debris
cumrently contained within the structure of the 221-U
Facility.

Uncertainties with the exact nature of foture industrial

and inadvertent intruder exposures may lead to under- or
- overestimation of human health risk. Another significant

source of uncertainty is the limited sampling data.
Because the investigation and sampling focused on the

. most highly radioactive wastes in the facility and the risk -

assessment assumed that fhese wastes were present
throughout the facility, the risk assessment is more likely

to overestimate the potential human health risk.”
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Human I-Iealth Rlskb T |

Contaminant 95% UCL of Qpp_tannn_ant o
Concentrations’ {Industrial Scenario)
Nonradionuclides o :
Antimony 2.96+/~0.14 mg/kg | HI=0.07 +-0.02
Arsenic 503+/~233 mghkg | HI=2+-1;ICR=7.6x 107 +~3.5x 107
Barium 387 +/- 196 mg/kg | HI=0.07 +/~ 0.04
Cadmium 5.54 +/-0.33 mg/kg | HI=033+/~0.01;ICR =1.7x 107 +/- 3.5 x 10
Chromium 2,100 +/-349 mg/kg | HI =0.018 +/- 0,003
I[\;;ead %,igg +;’— gg mgéjﬂlig ~ { Not Applicable®
ercury - mg/kg | HI=50+/~5
Seleninm 0.225 +/-0.053 mg/kg | HI =0.0006 +/— 0.0001
Silver 247 +-1.9 mgkg | HI=0.062 +/- 0.005
Uranil_;m . 8,260 +/- 1,400 mg/kg | HI=34+/—6
s HQ =87+/-12
Total ICR =2.5x 107 +/- 0.7 x 10™*
Radionmuclides
Americiune-241 6.4x10°+-3.1x 10+6 pCi/g | ICR> 107
Cesium-137 24x10% +-04 %10 pCilg | ICR > 107
Cobalt-60 9.4x 107 +/-14x 10+3 pCi/g | ICR> 107
Europium-—154 33x10°+-09x10" pCi/g | ICR>107
Neptunium-—237 7.1x 10% +/-4.6x 10*4 pCi/g | ICR> 107
Plutonium-—238 54x10%+/-0.8x 10" pCilg |ICR=3.9x10"+-05x107
Plutonium-239 14 x 107 +/~03% 10" pCifg | ICR>107
Plutonium-240 33x10%+/~0.6x10"° pCijg | ICR> 107
Strontium-90 23x 10" +/-0.6x 10" pCilg | ICR> 107
Thorium-230 1.1x107 +/-0.2x 10" pCilg | ICR=45x107°+-0.6x 107
Uranium-234 6.0 x 10 +-22%107 pCifg | ICR=2.7x10"+~1x10™
Uranium-235 6.0x 102 +/-3.6x 10" pCilg | ICR=1.9x 107 +/~ 1.1 x 10°ICR = 2.8 x 10 +/-
Uranium-238 4.0x 107 +/~1. 1 X 10+3 pCifg | 0.8x 107

Total ICR > 107

295% upper conﬁdence hrmt (UCL) values for individual contaminants are calculated as described in sz:stzcal ‘Guidance for

Ecology Site Managers, Ecology Pub. #3254, Washmgton Departiment of Ecology, Olympia, Washmgton They were used fo

calculate risks as described in Appendix A of the feasibility study.
® Numerical values are not reported for risks greater than 10~ because the linear equation far risk estimation is only valid for

contaminant intakes resulting in calculated risks below 1072,

¢ Calculation of risk indices is not applicable to lead because leadisa neurotoxm w:th soﬂ cleanup levels defined by the EPA’ '
Integrated Exposure Uptake Biokinetic Model for Lead in Children available on the intemet at
http://www.epa.gov/superfund/programs/tead/products/htm

> = greater than

Hl =hagzard index

HQ = hazard quotient = sum of hazard indices
ICR. = incremental cancer risk

UCL = upper confidence limit

Ecological Risk

The 221-U Facility is within the industrial exblusi_ve
core zome identified in the land-use” EIS
(DOE/EIS-0222-F). The area immediately suxroundmg
the 221-U Facility is highly disturbed and “thus
provides reduced—quality habitat for eco‘loglcal
communities and the establishment of food webs with a
hierarchy of terrestrial receptors.

In addition, there is
little likelihood of ecological exposure to- 221—U7

Plateau

* Facility contaminants via intrusion or releases at the

present time. However, if remedial alternatives are not
implemented and no action is taken with the existing
221-U “structure, the possibility of exposure will
increase over time as the facility ages and deteriorates,
and as ecologlcal ‘habitat is naturally resiored over time.

Ecologlcal risk in the 200 Areas, including the 221-U

Famhty, has been further considered in the Central
Ecological Evaluatwn Report
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(DOE/RL-2001-54, Rev. 0),
evaluation of available ecological sampling data for the
200 Areas Central Plateau of the Hanford Slte

disturbed habitats in the 200 Areas.
survey of the 200 Areas, performed in 2000 and 2001,
is included, providing a detailed current description of
the ecological setting of the Central Plateau. '

The ecological risk assessment identifies exposure
pathways for ecological receptors and ° evaluates
potential risk from those exposures. Slmphfied

terrestrial ecological evaluation procedures dg_sg:nbed n
the State of Washington’s Washington Administrative

Code (WAC) 173-340-7492(2) have been ‘used to
develop ‘soil cleanup level preliminary remedlanon
goals (PRGs) for terrestrial wildlife prot,e_cnon on
industrial properties. The placement of an engineered
bartier under containment alternatives would = be
designed to sever all exposure pathways, and along

The
report reviews ecological sampling data that have been’
collected over many years from undxstu.rbed and

a compilation and

with the concrete structure and the grout filled void

spaces, would greatly reduce the probability and degree
of impacts to human and ecological receptors.

REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) provide general
descriptions of what the remedial actlon will
accomplish (e.g., restoration of a waste site). They*
also specify remediation goals so that an appropriate
range of remedial options can be developed for
evaluation. The RAOs for the 221-U Facility are as
follows:

RAO 1: Prevent unacceptable health and occupational

risks to workers from physical, chemical, and
radiological hazards posed by the 221-U Facility. =

RAOQO 2: Prevent unacceptable risk to huméﬁf health,
ecological teceptors, or natural resources associated

with external exposure to, ingestion of, inhalation of,

and dermal contact, with 221-U Fac111ty contents at
levels that exceed applicable or relevant “and
appropriate requirements (ARARS) or rxsk—based
crltena L

RAO 3: Prevent the migration of contaminants through

the soil colurmm to groundwater such that no’ further

degradation of grovmdwater occurs due to l_eac}_nng from
the 221-1J Facility.

RAO 4: Minimize physical, ecological, or Euftural
impacts caused by remediation of the 221-U Facﬂlty ot
by use of the 221-U Facility as a disposal facﬂn:y

10

'PRGs have been deve]oped for evaluatlng the extent of

‘remediation required under Alternatives 1 and 6. (See
o “Summary of Remedial Alternatives” later in this
An ecologlcaI' o

Proposed Plan for a of

Alternatives 1, 3, 4, and 6.)

 description remedial

~PRGs for Alternatives 1 and 6 are presented in Table 2.
These values are based on acceptable levels of human
" -‘health and ecological risk.

Typically, PRGs are
identified for mdividual hazardous substances. If
multiple contaminants are present at a site, the suitability
of using individual PRGs as final cleanup values

‘protective of human health and the environment is
““evaluated based on site-specific information and the
‘potential for contannnant interaction.
applicable to achieving one or ‘more of the 221-U

Spec:.ﬁc PRGs

Facility’s RAOs are based on the following guidance and
potential ARARs. For direct exposure, the following

‘would apply

s For radionuclides, the CERCLA risk range of 107
to 107 increased cancer risk (40 CFR 300.430),
using 15 mrem per year dose as a guideline to meet
this risk rainge.

. Rlskmbased standards were calculated using WAC
‘ 173—-340—745(5)(b)(111)(B) - equations for
" ‘nofitadioactive contaminants.

For soil concentrations that would be most protective of

groundwater and the Columbia River, the most
stringent of the following would apply:
¢ Maximum contaniinant levels (MCLs) as

promulgated under the Federal Safe Drinking

© Water Act (40 Code of Federal Regulations [CFR]

141) (for most rachonuchdes MCLs correspond to

"4 mrem/yr) and/or the State of Washington’s
drinking water standards (WAC 246-290)

¢  Ambient water quality criteria developed under the

Federal Clean Water Act (40 CFR 131) and/or
surface water quality standards promulgated by the
State of Washington (WAC 173.201A)

¢ The State of Wa'shington:’s risk-based standards

for calculating groundwater and surface water
standards (WAC 173-340-720[4])

“e The State of Washington’s risk-based standards

for deriving seil concentrations for groundwater
and surface water protection (WAC 173—340—
747[41).
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Nonradtonuchdes _ e e e
AT LT Overall Most : Overall Most
Constituent | Restrictive PRG* g:g:;l;{::::hl/fﬁs(t; __Constituent Restrictive PRG* | RD:;:’:; ;‘:rrehgﬁsé
. Groundwater . o Groundwater
Antimony 54 Protection Nitrate 40 Protection
. Terrestrial Wildlife| ... . Groundwater
Arsenic 20 Protection Nitrite 4 Protection
. L ; Petroleum Groundwater
Beryllium 316 River PI‘OtCCtIOH hydrocarbons 2,000 Protection
Cadmivm 0.81 Background Phthalates 8.01 River Protection
: Polycyclic

Chromium (IIT) 135 Tem;smai W]Idhfe aromatic 0.040 River Protection
rotection
S hydrocarbons

Chromium (VD) 3.85 River Protection | } 0lyehlorinated 0.0021° River Protection
: biphenyls

. Gohndwater Groundwater

Fluoride 16 Protection Sulfate 1,000 Protection
Terrestrial Wildlife .
Lead 220 Protection Uranium 3.21 Background
Mercury 0.33 ackground -- -- --
Radwﬁudidﬂs e
Overall Most » Overall Most
. C e 2 Dnvei‘ for Most . o a | Driver for Most
Constituent Restnctn:e PRG Res trlc five PRC Constituent Restnctl\fe PRG Restrictive PRG
(pCi/g) (pCi/g)

- o e Plutonium-— .
Americium—241 333 I.)i:rociE)icposur_e 239/240 4325 Direct Exposure
Carbon-14 14.9 #+ Giolndwater Strontium--90 2410 Direct Exposure

) Protection
. . Groundwater
Cesium-137 234 Direct Exposure Technetium-99 6.16 Protection
Cobalt-60 4.90 Dlrecf Exposure Thorium-228. 7.73 Direct Exposure
Europium-152 11.4 Dlrect Exposuro Thorium-232 4.80 Direct Exposure

. - Groundwater
Europium—154 10.3 Dlreof Exposure Tritium (H-3) 150 Protection
Europium—135 426 Direct Exposure | Uranium (total) 227 Direct Exposure
Neptunium-237 59.2 Dircct Exposure - - -

* Listed vatues represent the most restrictive soil PRG derived from evaluation of direct contact groundwater protection,
Cotutnbia River protection, and terrestrial wﬁdhfe protectton per the feas:‘mhty smdy.

® This value was derived using the Model Toxics Control Act (MTCA) fixed parameter three-phase partitioning model.”
MTCA (WAC 173-340) allows a variety of methods to be used to establish soil concentrations that will be protective of the
groundwater, including using site-specific data in the three- phase model and alternative fate and transport models. Any of
these methods may be used if this cleanup Tevel 1s a cntlca] factor in remedy dec1smns

pCi/g = picocuries per gram,

11
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Meeting PRGs and, by extension, ach1ev1ng RAOS

can be accomplished by reducing the concentration {or B )

radiological activity) of chemical and radlgloglcal
contaminants to remediation goal levels or by
eliminating potential exposure pathways
Contaminant-specific, numeric soil PRGs for direct

exposure and protection of groundwater and the

Columbia River are typically presented as
concentration (mg/kg) or radiological activity (pCi/g).

Final remediation goals will be specified in the ROD for
the 221-U Facility. In all cases, site—specific modelmg

will be performed during remedial design to verify that

residual concentrations of immobilized contarmnants in
the 221-U Facility will be protective of groundwater '

" “nearby fac1flt1es waste sites and pipelines.

accommodate requirements for planned remediation of

example, coverage by the CDI engineered barrier also
could be the preferred remedy for some facilities,
waste sites or pxpelmes as part of other ongoing

- CERCLA actions in the U Plant Area. The specific

* engineered barrier design and layout will be developed

" during remedlal design.

- For Altematlves 1,3, 4, and6 wastes with transuranic .

. tank in process cell 30, would be considered TRU i

isotope concentrations greater than 100 nanocuries per
gram after stablhzatlon, such as liquid identified in a

. waste and will be removed and dispositioned. Most

Because there are no low-level waste streams at this
with absorbents or grouted to stabilize the liquid. The

time with quantifiable volumes and waste

characteristics that can be specifically 1dent1ﬁed for

221-1U Facility disposal under Alternatives 3 and 4,

determination of PRG’s is not possible for these two

If either Alternative 3 or 4 were to be
the preferred alternative,

alternatives.
selected as

This information would support a rigorous anaiysm to
establish facility-specific waste acceptancé ¢riteria
and risk assessment parameters. These data would be

submitted to the regulatory agencies and DOE for

technical review and concurrence.

SUMMARY OF REMEDIAL ALTERNATI{«'ES“ ”

The 221-U Facility feasibility study addressed one

* shielded containers an
* Waste Complex for inferim storage. The TRU waste
will be shlpped to the Waste Isolation Pilot Plant near

"Carlsbad, New Mexico,
' approved work plan and the schedule established for
"'completing -

" September 30, 2024. "Additional TRU ‘wastes found

detailed
information on waste forms and 2z rad10’10g1¢a1_ '
inventory would be gathered after the ROD is issued.

likely, the material would be purnped into small

geometrically favorable (for criticality) containers

material would then be overpacked as needed, into
sent to the Hanford Central

in accordance with an

““remedial actions, no later than

" during remedial activities would be removed and

stored at the Hanford Central Waste Complex and
d1sposed off51te '

_ Alternative 0: No Action Alternative:

" The
: Contingency Plan” (NCP) (40 CFR 300) requires that
. a No Action alternative be evaluated as a baseline for
; cComparison

“inactive” alternative, (the No Action baseline,
Alternative  0), and four “active” alternatives
(Alternatives 1, 3, 4, and 6). The four active

alternatives share “common elements” to achieve the

221-U Facility RAOs. The common elements include

institutional control and, for Alternatives 3, 4, and 6,

an engineered barrder and post-closure 'batrier__
post-remediation

monitoring. In  addition,
groundwater monitoring for Alternatives 3, 4, and 6

“National Oil and Hazardous Substances

with other remedial alternatives.
Alternative 0 represents a situation where no legal
restrictions, access controls, or active remedial
measures are applied to the site, No Action implies

rallowing the wastes to remain in their current

. - configuration, affected only by natural processes and

includes upgradient and downgradient groundwater_ _

monitoring wells, maintenance of all monitoring wells,

periodic replacement of monitoring wells, periodic

groundwater monitoring, and annual reportingf v

Common elements of the alternatives are summarized
in Table 3. The footprint of the engineered ?Jagrier
would be adjusted slightly for Alternatives 3, 4, or 6 to

.without benefit of surveillance or maintenance
- actjvities.

Selecting Alterpative 0 as the preferred
alternative would require agreement that the 221-U

: Facility poses no unacceptable threat to human health
.or

the environment when, in fact, existing

. .contamination poses the potential for increased human

12

health risk fo future site users because of the

likelihood of breaching the present contdinment as the
facility ages and deteriorates, allowing migration of
.contaminants to the environment.
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Element

Table 3. Common Elements of the Actwe Remed:al Alternatwes for the 221-U Facility.
Descrlptlon o

Remedial
Activity

All alternatives will require common steps to:
+  stabilize and disposition identiﬁed transuranic material;
¢  upgrade and maintain the existit:g roof cover,; as necessary,
»  grout the concrete—encased cell drait_n header and ventilation tunnel;
+  sizereduce and dismantle equiement currently on the canyon deck;
»  stabilize or remove contamination on the canyon walls, floor, roof, cells, hot pipe trench and equlpment
s  decontaminate the outer 22,9 m (75 ft) of the railroad tunnél and ¥ wmg “walls; ' '

*  demolish the 276-U Solvent Recovery Facthty, the 271-U Office BulIdmg, and front and rear stairs of the 221-U
Facility

. install an engineered bartier for the contamment response actions,

Institutional
Controls

Institutional controls are an integral part of the active response actions. These comrols Would be reqmred durmg and after complete
source removal (Alternative 1) to ensure that future Tand use remains consistent with the industrial scefiatio. For containment
alternatives, more robust institutional conn-ols would be requlred to ensure, among other things, that engineered barriers are
properly maintained. Methods of precludmg hintentiorial trespassing and controllmg access to waste sites might include signs,
entry control, excavation permits, artificial or fatural bamers, and attive surveillance. Legal restrictions on the use of land and
groundwater would be imposed (e.g., prohibit ifrigation and well drllhng)

" .| Monitoring

This remedial action component is a conimén element for all alternatives. Altematlve i relles upon the 200~UP—1 groundwater
operable unit and the U Plant Area project for post_remediation groundwater monitoring.. For Alternatives '3, 4, and 6, a
performance monitoring systern that detects moisture movement through the barrier would be installed, thereby allowing various
appropriate mitigative measures/best management practlces tobe 1mp1emented to mitigate or prevent percolating water from
reaching the undertying waste (e.g. thtckemng ‘of batrier, ninon/runoff water flow controls) The final design of the engineered
barrier will provide the specific details o engineered featurés to accomplish any performance monitoring. Posi-remediation
groundwater monitoring for Alternatives 3, 4, and 6 includes upgradient and downgradient groundwater wells. Key elements
of groundwater monitoring activities include maintenance of all groundwater monitoring wel!s, per[odlc replacément of
monitoring wells, periodic groundwater monitoring, aid anfiual reporting.  The Spécific monitoring system design and its
requirements would be established as part of an operations and maintenance plan and will be integrated with the 200-UP-1

o (RCRA) monitoring program.

| groundwater operable unit, the U Plant Area pTOJect and the 216-U-12 Resourr:e Conservation and Recovery Aet of 1976

Alternative 1: Full Removal and Disposal

In this alternative, the 221-U Facility structu're and
contents would be demolished, including the foundatlon

below existing grade level. Structiral material, facility -

contents, and associated soil above r151<—based
standards would be disposed at the ERDF.

estimated 78,000 m® (102,000 yd*) of debris and sml )

would be disposed to the ERDF. Under Alterr;attve 1,
the ERDF would need to be expanded by about 12% of
one cell to accommodate 221-U Facility waste. Most
wastes would be expected to meet the waste acdeptance
criteria established for ERDF.
acceptance criteria cannot be achieved, waste treatment

to meet the ERDF waste acceptance criteria or disposal

at another disposal facility would be required. "Material

to be disposed of would be segregated, evaluated for

safe and economical reuse or recycle, and packaged and
shipped to the disposal facility if it cannot bé tecycled
or reused. The demolition excavation would then be

backfilled to surrounding grade, and the disturbed area.

would be resceded or otherwise resurfaced consistent
with future land—use decisions. Alternative 1 would

require approximately 89,000 m® (116,500 yd®) of

If the ERDF waste.

13

backfill materials.

Institutional controls to maintain
industrial land use would be required if unrestricted

'cleanup levels are not achieved by this alternative.

. Altematlve 3 Entombment w1th Internal
...Waste Disposal

This alternative would involve preparation of the 221-U
Facility for internal placement of wastes from other
CERCLA cleanup actions at Hanford. Approximately
3,400 m’ (4,400 yd*) of existing contaminated equlpment

‘from the canyon deck would be reduced in size and

volume (e.g., cut up into smaller pieces) and then
disposed to process cells of the facility. Approximately

10,100 m® (13,200 yd®) of waste from other CERCLA

actions would also be d1sposed in available remammg
spaces ‘within the 221-U Facility, resuItmg in a total
waste disposal volume of up to 13,500 m’ (17,600 yd®).
These wastes would be grouted to minimize the
potential for void spaces and to reduce the mobility,
solubility, and/or toxicity of the grouted waste. Grout
amendments, such as fly ash or zeolite clays, and the
cost-benefit of using a soil-cement grout mixmure
would be considered during final design for grouting
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activities to reduce the potential for leaching of

radioactive isotopes, while maintaining desirable
properties of Portland cement. A cross section of the

interior waste ﬁll plan under Altematlve 3is shown in _

Figure 4.

An estimated 10,000 m’® (13,000 yd*) of -waste'

generated during  building preparation for waste

teceiving operations, as well as soil from remedlatlon '

of impacted adjacent waste sites and debrls from

demolition of impacted ancillary facilities ‘would be

disposed at the ERDF. These wastes would be sent to
ERDF rather than disposed in the canyon for optimum
handling, scheduling, and because other wastes would
be better suited for more protective disposal in the
grouted facility.

Concurrent with waste~filling operations, ‘the entire
221-U Facility would be surrounded with compacted

clean fill. The use of inert, uncontaminated rubf)le from _'

other nearby CERCLA demolition activities, such as
the ancillary facilities, suitable for fill material in’ the

engineered barrier, will be considered during’ remedIal _

design to decrease the amount of borrow: materlals

needed. At completion of fill placement activitles, the

221-U Facility would then be covered with an
engineered barrier, such as shown in Figure 5, that will

provide protection against water infiltration and human

and biotic intrusion into the underlying waste.

Selection of the most appropriate englneered barrier

will be made during final design. For cost—cstlmatmg'

purposes in the feasibility sfudy, an evapolransmranon

barrier has been used. The actual barrier conﬁguratmn _'
selected during final design would be designed to

minimize the potential for earthqua.ke~1nduced
-deformations that could compromise its mtegnty The
enginecred barrier, would be designed to mect RAOs,
ARARs,
hydrologic protection for a performance penod of at
least 500 years.

to extend the period of full containment to 1,000 years.
The remedial design will evaluate barrier options that
would minimize maintenance and reconstruction needs.

Water spraying would generally be used to coﬁtj‘r’blldust

from materials associated with engineered barrier

construction, Operation and maintenance activities
would include regular inspections, cover vegetation

mapagement, regular environmental monitoring (e g,

groundwater and performance monitering” of “the
barrier) and maintenance as needed.
controls, such as drilling restrictions, would be
required. When complete, the top of the englnecred

barrier would be reseeded along with disturbed areas in-

Feasibility cost estimates for the _'
barrier were based on barrier reconstruction at year 500

Instltutlonal _

“the Vicinity of the 221-U" Fac:hty “The side slopes of !
‘the barrier, may include 0.6 m (2 ft) of coarse riprap
(Figure 5), however the remedial design will establish
‘the spec1fic erosmn control des1gn features

‘The feas1b111ty study assumes that most engineered
‘barrier materials would be excavated with standard soil
:excavation equipment and transported to the 221-U
Facility from borrow areas on the Hanford Site or '
_within close proxmuty Approximately 1.5 million m*

(1.9 million yd®) of borrow materials would be required

lo construct the engineered barrier. The facility, after

placement of the engineered barrier, would be

‘approximately 461 m (1,512 ft) in length by 234 m
(768 ft) in width by 24 m (80 ft) high.

Alternative 4: Entembment with Internal/

External Waste Disposal

This alternative is identical to Alternative 3, except that
the total Waste disposal volume would be mcreased by
50,100 m’ (65,463 yd®) by modifying the external area

“around the perimeter of the 221-U Facility for disposal

of contaminated soil from other CERCLA actions at

" 'Hanford. The barrier would prov1de containment to
~ both interior and exterior waste fill (Figure 6). The

disposal unit’s exterior waste fill area will include as

““part of its design a RCRA double liner and leachate

collection system to account for the potential to receive

“hazardous waste from CERCLA or RCRA past practice

cleanups at Hanford in this portion of the facility. An

“"est1mated 10,000 m® (13,000 yd3) of waste generated

" ERDF. These wastes would be sent to ERDF rather

and provide long—term containthept and

14

during building preparation for waste receiving

‘operations, as well as soil from remediation of impacted

adjacent waste sites and debris from demolition of
impacted ancillary facilities would be dlsposed at the

than disposed in the canyon for optimum handling,
scheduling, and because other wastes would be better

“suited for more protective d1sposal in the grouted

facility.

The use of inert, uncontaminated rubble from other

" neatby CERCLA déniohhbﬁ ‘activities, sach as the

anc111ary facilities, ‘suitable for fill material in ‘the
engineered barrier, will be considered during remedial
design. With the addmon of the external disposal area,
approximately 63,600 m® (82,700 yd3) of waste could
be disposed at the 221-U Fac111ty under Alternative 4.
Approximately 1.4 million m’ (1.8 million yd) of
borrow materials would be required to construct the

'engmeered barrier. The fac111ty, after placement of the

engineered barrier, would be approxnnately 461 m
(1,512 ft) in length by 234 m (768 ft) in width by 24 m
(80 ft) high at ex1st1ng grade.
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Figure 5. 221-U Facility Enginéered Barrier Components.
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Figure 6. Alternative 4 — Cross Séction of the Engineered Bafﬁér én(_i_"Eitér_iiii" Waste :Fi'l'l..
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Alternative 6: Close in Place = Partially Demohshed ' __Altematxves 3 and 4, Altematlve 6 would not include
Structure - disposal of imported Hanford Site remediation wastes
—— mside or around the outside of T.hc 221-U Facility. An
This alterna‘nve would require that approxmmtely estimated 9, 600 m® (12,500 yd&®) of waste generated
3,400 m’ (4,400 yd) of existing contarninated equipment during bu11d1ng preparation for demolition, as well as
from the canyon deck be size-reduced, disposed to the ~ soil from remediation of impacted adjacent waste sites

process cells, and grouted (Figure 7). The upper part of ~ and debris from demolition of impacted ancillary
the 221-U Facility would then be demolished to - facilities would be disposed at the ERDF. These wastes

approximately the level of the canyon deck. The ccmcrete . would be sent to ERDF rather than disposed in the
debris from building demolition would be placed on the canyon due to considerations for optimum handling and
cantyon deck and on the ground adjacent to the bu:aldxng scheduling. The use of inert, uncontaminated rubble
Cementitions grout would be placed around” waste, from other nearby CERCLA demoht]on activities, such

including the pumping of grout into the cell drain header as the ancillary facilities, suitable for fill material in the
and into tanks containing residual materials, to minimize ~ cngineered barrier, will be considered during remedial
the potential for void spaces and to reduce the ‘ design.

solubility, and/or toxicity of the grouted waste. Un]lke _
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Figure 7. Alternative 6 — Cras; 'Siec'ti'qﬁ of It_he 22'1;U' Facility Inferior 'hﬁd'EXtérl‘ﬁr;

Debris from demolition of upper
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The partially demolished building and concrete debrls
would be covered with an engineered barnef as in
Alternatives 3 and 4; however, the_engmeered bamer
would be smaller in dimension as a result of the
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460,000 m® (602,000 yds) of borrow materials would be

required under this alternative to construct the

engineered barrier. The facility, after placement of the

barrier, would be approximately 370 m (1,214 f) 'n
length by 159 m (522 ft) in width by 12 m (39 ﬂ) h1gh.

Post—closure care, institutional controls, and momtonng
required as part of this alternative would be similar to
Alternatives 3 and 4.

EVALUATION OF REMEDIAL ALTERNATIVES

The following evaluation of remedial alternatives

summarizes each alternative in relation to the nine

CERCLA criteria. (See box “Explanation of the Nine

CERCLA Evaluation Criteria. ") A conmrehenswe

analysis of each alternative is contained m the

feasTbility study.
The first two criteria, overall protection and compliance

with potential ARARs, are defined under CERCLA as
“threshold criteria.” Threshold criteria must be met by

¥

_ criteria are defined as
_ among alternatives.

_criteria.”
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an alternative to be eligible for selection. The next five
“primary balancing criteria.”
These criteria are used to weigh major trade-offs
The last two criteria, state and
community acceptance, are defined as “modifying
The community acceptance criterion may be
considered to the extent that information is available

dunng the fea51b111ty study, but camnot be fully

con51dered until after public comment is received on
this Proposed Plan. In the final comparison of

 alternatives to select a remedy, modifying criteria are of
“eduial meortance t6 the primary balancing criteria.

Overall Proteetion. The No Action alternative would
fail to meet thls threshold - criterion  because

“contaminated “wastes would remain in place above

acceptab]e levels without any measures to contain or
monitor contarninants or control exposure pathways.

'_:Therefore the No "Action alternative is not discussed
further in this evaluation,

All remaining alternatives
would meet this threshold criterion. Alternative 1
would protect human health and the environment by

‘removing ' contaminants from the 221-U Facility.

Alternative 6 would protect human health and the
environment by eliminating or reducing exposure
pathways,
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Threshold Criteria
1. Overall Protection of Human Health and the
Environment, a threshold criterion, is the primary

objective of the remedial action and addresses whether a

be met for a remedial alternative to be ehglble for

consideration.
2. Compliance with Applicable or Relevant and
Appropriate  Reguirements, a threshold : criterion,

~addresses whether g remedial action will meet all of the

“ “applicable or relevant and appropriate reqmrements and
other federal and state environmental statutes, or
provides grounds for invoking a waiver of the
requirements. This criterion must be met for a rcmedlal
alternative to be eligible for consideration.

Primary Balancing Criteria

balancing criterion, refets to the magnitude of residual

long—term, reliable protection of human health’ and the
environment after remedial goals have been mef. -

4. Reduction of Toxicity, Mobility, or Volume Through
Treatment, a primary balancing criterion, refers to an
evaluation of the anticipated performance of the
treatment technologies that may be employed in a
remedy. Reduction of toxicity, mobility, and/or v lume
contributes toward overall protectiveness.

risk and the ability of a remedial action to ‘maintain

remedial action provides adequate overall pr ; ection of
human health and the environment. This criterion must

3. Long-Term Effectiveness and 'Permaneizc'e,: & primary

EXPLANATION OF THE NINE CERC]
5.

Short-Term  Effectiveness, a
criterion, refers to evaluation of the speed with which
the remedy achieves protection. It also refers to any
potential adverse effects on human health and the

primary  balancing

envircnment . - during  the  construction  and

implementation phases of a remedial action.

Implementability, 2 primary balancing criterion, refers
to the technical and administrative feasibility of a
. remedial action, including the availability of materjals
and services needed to implement the selected solution.

Cost, a primary balancing criterion, refers to an
evaluation of the capital, operation and maintenance,
_ and monitoring costs for each altermnative.

Mochfymg Criterta

State Acceptance a modifying criterion, mdicates

whether the state concurs with, opposes, or has no
~ comment on the preferred alternative based on review
~of the feasibility study and the Proposed Plan.

Community Acceptance, a modifying criterion,
assesses the general public response to the Proposed
Plan, following a review of the public comments
received during the public comment period and open
community meetings. The remedial action is sefected
only after consideration of this criterion.

Remedial Alternatives 3 and 4 consider use of the
221-U Facility as a waste disposal site. However ithas
not yet been determined what waste would be disposed
of in the 221-U Facility under Alternatives 3 or 4.
Additional risk evaluation and waste acceptance criteria
would be developed to ensure overall protectweness for
Alternatives 3 or 4, if selected.

Compliance with Applicable or Relevant and
Appropriate Requirements. The potential ARARS‘
such as risk~based cleanup standards, would not be met
by Alternative 0. Altemative 1 would provxde “fall
compliance with potential ARARs. Alternative 4 Wwould
provide full compliance with potential AR.ARs for
disposal of waste external to the 221-U Facﬂt;ty For

the 221-U Facility includes radioactive lignid and
shudge, primarily contained within steel tanks in the
canj(on process cells that will be grouted in place to
immobilize the waste and minimize void space. Under
Alternatives 3, 4, and 6, alternative treatment
{encapsulation in grout and ultimate containment within
the 221-U Facility reinforced canyon structure) will be
provided.

" The in-place disposal of waste currently in the 221-U

Fac111ty under alternatives 3, 4, and 6 would satisfy

'RCRA landfill ‘minimum technologlcal requirements

for leachate detection by meeting criteria to justify a
CERCLA waiver in accordance with 40 CFR

300 430(1')(1)(11)((3)(3) because, from an engineering

disposal of waste currently located within the 221-U
Facility, Alternatives 3, 4, and 6 would satisfy ﬁCRA

land disposal restrictions by meeting criteria for a

treatability variance ‘in accordahce with 40 CFR

268.44(h)(2Xi) because it would be technmically
inappropriate to treat to specified levels or treatment
standards. Land disposal restricted waste currently in

18

standpomt it is technically impracticable to construct a

) ieac‘hate detection system beneath the canyon building.

Waste will be grout-er_xcapsulated within the canyon.
An engineered barmrier will be constructed to provide
contaminant containment. Performance monitoring of
the engineered barrier would allow for application of
mitigative or preventative action (e.g., increasing
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barrier thickpess) to impede water from reaching the

underlying waste. Groundwater monitoring would also
be performed to monitor the effectiveness of the
remedial action.

HER

The in-place disposal of waste currently in the 221-U

Facility under Alternatives 3, 4, and 6 would satlsfy
RCRA landfill minimum technologmal requn'ernents
for a RCRA double liner and leachate collection

gystern. These requirements would be sausﬁed by
demonstrating that m-place disposal of waste “Would
meet the criteria specified in WAC 173~303—665(2}(3)' '

and that the proposed alternative design and operatlo_n

would prevent the migration of any dangerous
into the

constituents from the 221-U Facility
groundwater at least as effectively as a tradltxonal lmer
and leachate collection system. Computer—alded
modeling has been performed to demonstrate that once
encapsulated in grout and contained within the
reinforced canyon structure, contaminants currentIy

“which would be resistant to cracking and self-healing
by design, would be used instead of a multilayer

barrier.

Alternatively, should engineered barriers fail, the
grouted waste form contained in Alternatives 3 and 4
and grouted legacy waste in Alternative 6 would be
more protective in the long term than unireated waste.
The thick~walled concrete structure of the canyon

'facﬂxty would also contribute to the long—term

) effectiveness of these alternatives by providing an .

identified in the 221-U Facility would not migrate info ™

the accessible environment including the soils around
or under the facility for the duration conSLdered for
normal liner performance. Details ‘of 'this
demonstration are provided in the feasibility study.

To meet the TSCA ARARs, the EPA and Ecology

propose to use a risk-based determination for the

purpose of demonstrating no unreasonable risk of‘ iy

to human health or the environment assoc:ated with the
management of PCB remediation waste in the 221-U

Facility, in accordance with 40 CFR 761.61(c), based

on the small amount of PCBs identified in the 221-U
Facility, and the low volatility of the PCBs. '

Long-Term Effectiveness and Permanence. Under

Alternative 0, the process of natural attenuation of

radiological contaminants (e.g., radioactive decay)
could take many thousands of years, and protectlon
could not be ensured. There would be little ‘or no
attenuation of nonradiological coptaminants, so they
would remain a concern indefinitely.

All four of the

additional 1solat1on ‘barrier to contamninant transport for
a substantial period of time. Long~term use
restrictions, momtormg, and engineered barrier

~ maintenance would be similar for both ERDF under

Alternatxve 1 and the englneered barriers for

' Altematlves 3, 4, and 6.

Remedial Alternatives 3 and 4 consider use of the
221-U Facility as a waste disposal site. However, to

X date no viable waste streams have been identified for
.dJsposal to the 221U Facility. Evaluation of post-

' remediation exposure pathways and exposure risks was

active alternatives would provide a similar degtee’ of

long~term effectiveness and permanence. Alternative 1

would transfer contaminants from the 221-U Facfhty fo

the ERDF. Containment alternatives 3, 4, and 6 would
leave contaminants in place within the 221-U Facxhty ]
structure.

The enginecered barrier for Alternatives 3 and 4 is

significantly higher than those for Alternatives 1 and 6 _' 7
and would be more susceptible to side slope “failure

from seismic loading conditions, as well as wind and
water erosion. For the contaifiment alternatives it is
likely that a one or two layer evapotranspiration barrier,

19

not performed for Alternatives 3 and 4 because waste

forms to be disposed to the 221-U Facility under these
alternatives have not yet been identified.  Post-
remediation risk evaluation and waste acceptance
criteria_would be developed based on the waste
characteristics and source if Alternative 3 or 4 were
selected.

' T_o'j'sup'pdﬁ 'AIterne_tivee 3, 4, and 6; it would be

necessary to prepare a crosswalk to demonstrate
compliance of the cleanup requirements under
CERCLA with DOE Order 435.1 requirements for

" development and management of a radioactive waste

disposal facility. Under DOE Order 435.1, the disposal
facility must meet performance-based objectives for
protection of public health and safety that require
releases 10 the environment to be Jess than 25 mrem/yr
to any member of the public and less than 100 mrem/yr

 continuous exposure or 500 mrem acute exposure to an

inadvertent intruder afier institutional controls have

_ tenmnated

~ Post- remedlatmn exposure risks for Alternative 1 meet

criteria because the contaminants will be removed to
meet the remediation goals. For Alternative 6, the risk
evaluation showed that all exposure pathways would be
severed Therefore, for both Alternative 1 and

Altemanve 6, 1o excess long‘term post-remediation

carcmogemc or nonicarcinogenic risk is anticipated.

Reduction of Toxnclty, Moblhty, or Volume Through

"“Treatment. Under Alternatives 2, 4, and 6, the filling
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of void space with grout would effectively treat by
encapsulation both conteminants remaining i the
221-U Facility and wastes received into the facility
{Alternatives 3 and 4 only). Grout amendments such

as fly ash or zeolite clays, and the cost-benefit 57 using -

a soil-cement grout mixture, would be considered
during final design for grouting activities to reduce the
potential for leaching of radioactive isotopés and
reduce overall grouting costs, respectively, . Upon
filling the facility, there would be a cementition 1 matrxx
formed that would aid in preventing the moblhzatlon of
contaminants from the facility.
encapsulation of contaminants may not be entlrer
verifiable in portions’ of the facility, in general this
action would immobilize a large portion of radiological
and i morgamc wastes. Although treatment is prowded to

Although the

Short—term impacts to vegetation, wildlife, and cultural
resources are not considered significant indicators of
short—term effectiveness' for any alternative at the
221-U Facility because the site and adjacent land area
have been previously disturbed. However, Alternatives
1, 3, 4, and 6 could impact natural and cultural
resources at borrow sites. The quantity of geologic
materials required would be significanfly less for
Alternative 1, thus, the impacts to these TESONICeS

_ :would be less. Approximately 86,900 m® (113,600 yd®)
of material would be required to backfill and recontour

" the site for Alternative 1. The total volume of geologic

a degree in all active alternatives, the reductlon in

mobility afforded by grout encapsulation of waste in

the three containment alternatives would perform more™

effectively for this criterion than Alternative 1, Within

the containment alternatives, Alternative 6 would

perform more effectively than Alternatives 3 ‘and 4

because of the smaller amount of disposed waste in the

materials would be 1,500, ooo m’ (1,900,000 yd®) for

Alternative '3, 1,400,000 m’ (1 800,000 yd¥) for

‘Alternative 4, and 460,000 m’ (602,000 yd3) for

Alternatxve 6.

- Analyses jjresenfedin the fe351b111ty study for the
221-U Facility indicate that all alternatives, although

" their specific activities as described earlier differ to

canyon for Alternative 6. Alternative 3 would perform o

more effectlvely than Alternative 4 because exterior .

waste in Alternative 4 would not be grout encapsulated.

Short-Term Effectiveness. 7
would be expected to be effective in protecting human
health and the environment in the short’ term.
Alternatives 3, 4, and 6 would be more effective in the
short term than Alternative 1, due predomitiant]y to a

significantly lower risk to workers from r_'ad@qf!og'icaI‘ ‘
Alternative 1 is

exposure and industrial accidents.

All of the altématives

predicted to cause nearly six times more worker dose as

a result of exposure to radionuclides than Alternatives 3~

and 4, and nearly eight times more than Alternatwe 6,
which would have the lowest worker dose expected of
the alternatives. This is becanse Altemative 1 would
require the breaching of a larger number of
radioactively contaminated systems and structurés that

may present hazards to workers through direct exposure '

as well as inhalation.

Industrial accidents would be more likely for a iérge—
scale deconfamination and decommissioning action
such as would occur mainly under Alternative 1 '&nd' to

" Implementability. S
" considered to be implementable. Alternative 1 and, to a
lesser extent, Alternanve 6 would involve technical

some degree, would take approximately the same

amount of time (9 to 10 yéars) to achieve RAOs.

All of the alternatives

difficulties and safety requirements associated
with large-scale radlologlcal
decommissioning actions. However, these alternatives
use standard, proven technologies and are considered
implementable.  Size reduction, transportation, and
disposal of large volumes of radioactively contaminated

structures, piping systems, equipment, wastes, and soils

'would add complexity to Alternatwe 1 relative to the
other altemahves '

Internal waste placement under Alternatives 3 and 4
would be implementable. Technologies for waste

receipt and placement using shielded containers and

container lift equipment are proven and reliable.

 External waste placement under Alternative 4 would

: {ie.,

a lesser extent, Alternative 6. Wasté recelpt actwlues_
under Alternatives 3 and 4 would occur underh ~
controlled circumstances and would not be expected to

pose significant worker safety issues.  Because

Alternative 4 would include placement of waste both

inside and outside of the structire, it would perform
less effectively in the short texm than would Alternatwe
3 because of the added waste handling activities!”

20

require that a bottom liner system be placed on a steep
slope and attached to a vertical exterior wall. This
would complicate the implementation of this
alternative. Alternative 6 involves less waste placement
contaminated legacy equipment on the deck
placed info the ‘cells) and, from a material handling
perspective, is slightly more ' implementable than
Alternatives 3 and 4, with extenor waste placement

" under’ Altemanve 4 bemg ‘the most difficult to
‘implement.

Constructlon of ‘an engineered barrier for the

_ containment alternatives  would require inmovative
‘- engineering des1gn applications.

" Alternatives 3 and 4
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have the greatest inherent engineered bamer demgn' '

uncertainty due to height.
include instability during certain seismic condltmns as
well as possible sideslope instability and susceptlblhty

to erosion. The engineered barrier for Alteriative 6
However, because

faces similar performance issues.

Inherent uncertalntles o

the barrier for Alternative 6 would not be as high as the

barriers for Alternatives 3 and 4, these performance

issues would be less pronounced. Altersative 4 would

be the most complex engineered barrier to construct
because of technical issues in the constructlon of the
external liner installation, the exterior wall of tl;e 221-
U Facility, and the steeply lined area for externa] waste

~ threshold and primary balancing criteria.

fill. In addition, the steep slope for the external ﬁll area'

in Alternatives 3 and 4 would need to be built in stages o

to accommodate the need for equal loading of out51de o

and inside wall of the 221-U Facility durmg ‘waste

placement. Geotechnical specialists would be’ requlred

for design of the engineered barrier.

Because of the techmical difficulties that mayl'réshit in

the design and construction of the engmeered barrier,

Alternatives 3 and 4 are considered shghtly less

implementable than Alternatives 1 and 6, with
Alternative 4 being the most difficult to 1mplement

Costs. Table 4 summarizes the capital, operation and
maintenance, and total present-worth costs for each
alternative. The present—worth costs for Alternatlves 6
and 1 are $67 million and $84 million, respectzvely,
making these the least costly alternatives. The present
worth costs for Alternatives 3 and 4 are 5111 mllhon
and $113 million, respectively.

At this time, the remedy for the ancillary facilities
immediately adjacent to the 221-U Building is
unknown. It is assumed that the adjacent ancillary

facilities will be removed before implementation of the’
The removal action will be

selected CDI alternative,

evaluated in the futuré by one or more engingering -

evaluation/cost analysis documents. However, for

planning purposes, the evaluation in the feasibility
study assumes that costs associated with the demolition

and disposal of these facilities will be’ mcurred by the

221-U Facility Decontamination and Demohtmn
Project. Decontamination of these facilities is assumed

' ALTERNATIVE

Based on the available information and the analysis of

‘the CERCLA evaluanon criteria, the Tri—Parties are

proposing Alternative 6, Close in Place — Partially
Demolished Structure, as the preferred alternative for the
221-U Facility.  Alternative 6 meets the threshold
criteria and prov1des the best balance of trade—offs
among the other alternatives with respect to the
The
Tri-Parties expect the preferred alternative to satisfy the
followmg statutory requirements of CERCLA §121(b):
Be pfote_ctive of human health and the
environment,

Comply with potential ARARs, except that a
CERCLA waiver would be obtained in accordance

- with 40 CFR 300.430()(1)(ii)(C)(3) from the
RCRA landfill  minimum  technological
requirement for leachate detection,

Be cost-effective,

Use permanent solutions and alternative treatment
technologies or resource recovery technologies to
the maximum extent practicable,

Satisfy the preference for treatment as a principal
element.

All of the alternatives other than Alternative 0 meet the
threshold criteria for protection of human health and the
environment and compliance with potential ARARs {or
meet criteria for ARAR walver), thus satisfying
threshold CERCLA criteria (1) for Overall Protection

. and (2) Compliance with ARARs (See box “Explanation

of the Nine CERCLA Evaluation Criteria" on p. 18 for
criteria.) Alternative’ 6 is also the least costly
alternative, is similarly or more effective than the other
alternatives for the long term and short term, and is
considered implementable, thus satisfying the statutory

- requirement to be cost-effective (Criterion 3, Long-term

- effectiveness and permanence). Alternative 6 provides

to have been completed under another project before‘
implementation of the preferred alternative; tlu_:refore '
decontamination costs are not included m cost

estimates for any of the alternatives.

21

a similar degree of peérmanence ‘compared to the other

alternatives because all altematijfes involve hazardous
substance disposal on the Hanford Site.
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Project Phase . . Dollar Amounts L
~Alternative 1 Altematlve 3. L Altematxve 4 Alternative 6
e B LTI LI Capltal Cost Summary o
Prepare the existing complex : L
Assessment activities 900,000 700,000 700,000 700,000
Design activities 7,900,000 8,800,000 9,000,000 4,500,000
Removal of sludge and fiquids from equipment 1,300,000 1,300,000 1,300,000 1,300,000
Establish infrastructure 11,600,000 2,000,000 2,200,000 1,600,000
Medify 221-U Facility 15,400,000 16,900,000 16,900,000 16,560,000
Modiy external arca | YA}
Disposition of external legacy structures " 5,300,000 21,800,000 21,800,000 20,900,000
Disposition of waste sites within footprint 2,000,000 0 0 0
Operate existing complex - e )
Building demolition, removal, and disposal 59,000,000 1,300,000 1,300,000 10,700,000
Fill galleries with waste and grout 0 8,400,000 8,400,000 1,400,000
Fill operating deck area with waste and grout 0 16,400,000 16,400,000 0
Construct engineered clean fill 0 30,200,000 28,800,000 7,400,000
Construct external leachate collection systern 0 0 1,600,000 0
Place external contaminated soil fill 0 0 1,900,000 0
Close complex ' s : L o .
Backfill 221-U excavation void 1,300,000 0} R | 0
Construct engineered barrier 0 4,700,000 4,700,000 4,100,000
Construct erosion protection on sideslopes 0] 7,800,000 -7,800,000 3,100,000
Revegetate 30,000 50,000 50,000 50,000
Closeout activities 200,000 200,000 200,000 200,000
Demgbilization 50,000 60,000 60,000 50,000
Establish groundwater or vadose zone 0 300,600 300,000 300,000
monitoring
Total capital costs (Undiscounted) 94,800,000 120,900,600 123,400,000 72,800,000
O&MCostSummary — ~
Monitoring and inspections (Total} _ v i 500,000 49,300,000 49,300,000 49,000,000
Engineered barrier replacement (year 500 only) | 500,000 4,700,000 4,700,000 4,100,000
Total Q&M Cost (_Undiscbunted) - 1,000,000 54,000,000 54,600,000 53,100,000
Overall Cost Summary ~ ~~~ "~
Project Total Costs (Undiscounted) . 95,800,000 174,900,000 177,400,000 125,900,000
Net Present Worth Totals 84,400, 000 111,260,000 113,104,000 67,400,000

NOTE: All cost estimates have an accuracy of ~30% to +50% Present—worth costs are based on a'3.2% real discount rate (OMB Circular
No. A~94, Appendix C) and a 1,000-year period of performdnce Total undis¢ounted costs are 2001 dollars for a 1 000—year period of analysis.
All costs have been rounded. Under “Engineered barrier replacernent" for Altematwe 1 $500K1s mcIuded for the 221-U share of the ERDF
barrier construction and replacement at year 500. o0 : E

Q&M = Operations and Maintenance
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The use of grout to fill void spaces will acit asa
treatment to encapsulate waste and reduce tox1c1ty '

characteristics.  Grouting will serve to help -satisfy

CERCLA evaluation criteria {4) and (5) (Redyqtzon of

toxicity and mobility through treatment and Short-term

effectiveness, respectively) for Alternatives 3,4, and 6

by immobilizing contaminants in the bmldmg s

structure and contaminated equipment.  Although
treatment is provided to a degree in all four active
alternatives, the reduction in mobility afforded by grout

encapsulation of waste in the three containtnent

alternatives would perform more effectively for these
criteria than Alternative 1. Within the contamment
alternatives,
effectively than Alternatives 3 and 4 because ‘of the
smaller amount of disposed waste in the canyon' for
Alternative 6. t

‘The State of Washington supports the preferred

alternative. Community acceptance will be considered *

after all public comments on this Proposed P]an have
been received. .

Changes to the preferred alternative prescnte&' in this
Proposed Plan or changes to another alternative may be

made if public comments and/or additional data’
indicate that such a change would result in' a more

appropriate cleanup solution. The decision regardmg
the selected remedies for the 221-U Facility will be
documented

Proposed Plan.

Under Alternative 6, the Tri-Parties do not antlclpate

bringing additional remediation wastes to the 321-U "

Facility for disposal. However, subsequent to'a ROD
for Alternative 6, if a viable waste stream is 1dent1ﬁed
for disposal to the facility, then the pubhc will be

in a final ROD after review and
consideration of all significant comments on thls _

Alternative 6 would perform more

The NEPA process “is intended to help Federal

agenc1es

e Make decisions that are based on understanding of
environmental consequences, and

e Take actions that protect, restore, and enhance the

environment.

. In the 1996 Agreement in Pr':z'nciple, the Tri-Parties

concurred that, while following the CERCLA process
for disposition of the five canyon facilities at Hanford,
separate NEPA documentation would not be required
because NEPA values are incorporated into the

.. CERCLA documents.

... Natural, Cultural, and Historical Resources.

notified, and the ROD ‘will be modified (e.g., through

ROD amendment, Explanation.. of Significant
Differences), as appropriate. In the event that a' waste

stream is identified, additional risk evaluations will be

conducted and waste acceptance criteria will be
developed.

NATIONAL ENVIRONMENTAL POLICY ACT T

Envzronmental Policy Act and DOE Order ,4_5_1 lB ’
Compliance '

National Environmental Policy Act
Program, require that CERCLA documents incorporate
NEPA values, such as analysis of cumulative, cff51te
ecological, and socioeconomic impacts, t¢ the extent
practicable,
documentation for CERCLA activities.

. Transportation Impacts.

_associated with all of the alternatives.

. .at the facility.

The NEPA values that have been considered for the
221-U Facility support the CERCLA decision making

~ process and are summarized in the following text. The

No Action alterpative has no impact on NEPA values
and is not included in the discussion.

None of the proposed
remedial alternatives would be expected to create any
long-term transportation impacts. If adverse impacts to
transportation were to be detected, remedial activities

would be modified or halted until the impact is

mitigated.

" Potential air quality impacts are
These impacts
have not been quannﬁed but in the near term would be
expected to be minor. For Altematives 1, 3, 4, and 6,

Air Quallty

_impacts would be mitigated through app_ropriate
. engineering controls to be identified during final design

and in the remedial action work plan.

Some
short—term adverse impacts to natural or cultural
resomrces could ocowr during  implementation of
Alternatives 1, 3, 4, and 6. The area immediately
around the 221-U Facility is heavily developed with
little wildlife or useable habitat, so few impacts to
existing biological or cultural resources are anticipated
In terms of historical resources, the
221-U Facility was determined to be a contributing

- property within the Hanford Site Manhattan Project and

Cold War Era Historic District, but was not selected for

_mitigation.

... Potential impacts to biological or cultural resources

in Heu of preparing separate, NEPA )
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would be a greater concern at borrow sites because they
are located i otherwise undisturbed areas. Borrow
material would be obtained on or near the Central
Plateau, an area that contains important big sagebrush
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communities. In any alternative, it would be critical to

avoid disturbing sagebrush communities and any other

high quality habitat. The use of inert, uncontaminated
from other -nearby CERCLA demolition

rubble
activities as barrier fill could decrease the amount of
borrow materials needed and the area of affected
habitat.

ongoing studies and separate NEPA evaluation,
Documentation for the operation and closure of this

borrow area will be prepared to define 1mpacts and'

specify controls to minimize adverse effects.

Alternative 1 would require the least amount of borrow
material and, therefore, would have the fewest potential
impacts at botrow sites. Alternatives 3 and 4 would
require 17 times more borrow material than
Alternative 1 and would have the greatest potential
impacts at borrow sites.
about five times more borrow material than
Alternative I.  Alternative 1 presents the greatest
potential for adverse ecological impacts at the ERDF,
which is located in an area of high—quality shrub—
steppe habitat. Alternative 1 would require about a
12% expansion of an ERDF cell for waste disposal.

Noise, Visual, and Aesthetic Effects. Alternatives 1,
3, 4, and 6 would increase noise levels, but the impacts
would be of short-term duration during remedial
actions and would not affect offsite noise levels
Alternative 1 would have a positive impact on ‘visual

A common borrow area for barrier materials’
needed for the Central Plateau cleanup is the subject of

Alternative 6 would require -

" rervedial action at the 221-U Facility could require an

irreversible’ or lrretmevable commitment of resources,

. ' pa.rtlcularly 1and use and geologm materials.

All of the alternatives wouId reSult in land_use loss to
some extent. Altemauves 3, 4, and 6 would have

“the greatest 1mpact because they would leave all or part

.. of the 221-U Facility in place. This would miake the

~in the " form of geologic materials.
_required would be significantly less for Altemative 1.

site unlikely to be usable for other purposes, including
industrial uses, for the foreseeable fiture. Alternative 1
would also limit site use, but to a Jesser extent because
contamination could remain below industrial cleanup
standards but above unresmcted use standards to a

_depth of at least 4.6 m (15 ). Containination above

industrial cleanup standards might remain at greater
depths. Alternative 1 would also result in land-use loss

~ for ERDF disposal, because ‘the ERDF would need to

be expanded by about 12% of one cell t6 accommodate
221U Facility ‘waste, precluding other uses of this
portion of the ERDF for the foresceable future.

" Alternatives 1, '3, 4, and 6 also would Téquire an

irretrievable and irreversible commitment of resources
The gquantity

~ This material would be obtained from onsite borrow

and aesthetic effects. Conversely, Alternatives 3'and 4 =

and, to a lesser extent, Alternative 6 could have a

negative long-term visual and aesthetic impact due to
the visibility of the disposal facility from a distance.

Under Alternatives 3 and 4, the facility would be

approximately 24 m (80 ft) in height, ‘and - ‘under

Alternative 6, would be approximately 12 m (39 i

height.

Socioeconomic Impacts The 221-U Fac111ty 1tseIf is
not a factor in the sociceconomics of the region. The
number of workers involved in remedial actions under
any of the alternatives would be small; therefore,
impacts would be negligible. L

Environmental Justice. Offsite impacts to any ‘of the
local communities would be minimal for all of the
alternatives, so environmental justice issues (1 e, ‘mgh

and disproportionate adverse health and socioeconommic |

impacts on minority or low-income populatlons) would
not be a concern.

Irreversible and Irretrievable Commitment of
Resources.

Depending on the altemative sf'e_llec’qed, B
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-actions at and near the Hanford Site.
current and future activities in the 200 Areas that might

pits (i-e., borrow sources located within the Hanford
Site boundaries). Tn addition, there would be an
estimated increase of approximately 15,000 m
(20,000'yd’) in the amount of material required for the
engineered barrier at ERDF for Alternative 1.

“Alternatives 1, 3, 4, and 6 also would require an

n*retnevable and lrrevemble commitment of resources
in the form of petroleum products (e.g., diesel fuel, and
gasoline).

Cumulative Effects The proposed remedial action

" alternatives could have impacts when considered

together with impacts from past and foreseeable fature
Authorized

be ongoing during remedial action include soil and

groundwater remediation; operation and closurc of
underground waste tanks; construction and operatlon of

tank waste V1tnﬁcat1on facilities; storage of spent
muclear  fuel; and ‘surveillance, 'maintenance, and
decontamination and decomm1ssmnmg of reprocessing
facilities and excess ancillary facilities. Other activities

~ on the Hanford Site include removal of spent muclear

fuel from the K Basins, and operatlon of the Energy
Northwest commercml reactor, Activities near the

' Hanford Site include a privately owned tadioactive and
. mixed waste treatment facility, a commercial fuel

manufacturer and a titanium reprocessing plant.
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There is some potential for impacts to natural resources.

at onmsite borrow sites, although impacts can’ be
mininxized by appropriate planning. A DOE NEPA
environmental assessment that evaluated impacts to
borrow sites from Hanford Site projects mcludmg
remediation did not identify significant - 1mpacts
associated with continued use of onsite borrow pits.

Under Alternatives 3, 4, and 6, the 221-U Facility

Rev. O

" the 200 West Area.

With Alternatives 3 and 4, the

‘structure would be about 24.4 m (80 ) high and visible

from a distance. Depending on other remediation
activities in the 200 Areas (particilarly the disposition

~ of other canyon facﬂltles) the facility could either be

would become a permanent above-grade structure in

25

oné of several such structures or could become a
singular man-made clement in an otherwise scenic
landscape.
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SUPPORTING DOCUMENTS =
e

ADMINISTRATIVE RECORD

The public is encouraged to read ‘the followmg
documents to gain a better understandmg of the
221-U Facility:

Final Feasibility Study for the Canyon Dzsposttzon -
Initiative (221-U Facility), DOE/RL-2001-11, "~
Rev. 1, U.S. Department of Energy, RJchland _
Operatlons Office, Richland, Washington. @ [~ "

Agreement In Principle (4IP) Including Path Forward
for Canyon Disposition Initiative (CDI), DOE—RL -
1996, letter no. 038471, dated October 21, 1996, to

D. R, Sherwood, U.S. Environmental Protectlon f
Agency, and M. A. Wilson, Washington State *
Department of Ecology, from L. K. Bauer, U. S
Department of Energy, Richland Operations ( Ofﬁce
Richland, Washington.

Final Data Report for the 221-U Facility
Characterization, BHI-01563, Rev. 0, BechteI
Hanford, Inc., Richland, Washington

Hanford Comprehensive Land—Use Plan Environmental
Impact Statement, DOE/EIS-0222-F, U.S. Department
of Energy, Richland Operations Office, Rlchland h
Washington.

Hanford Federal Facility Agreement and Consent
Order, Fourth Amendment, Washington State =
Department of Ecology, U.S. Environmental Protection
Agency, and U.S. Department of Energy, Olympla
Washington.

Phase I Feasibility Study for the Canyon Diqusition _
Initiative (221-U Facility), DOE/R1-97-11, Rev, 1,
U.S. Department of Energy, Richland Operatlons
Office, Richland, Washington.

Focused Feasibility Study for the U Plant Closure
Area Waste Sites, DOE/RL-2003-23,U.S. |
Department of Energy, Ru:hland Operatlons Ofﬁce
Richland, Washington.

Drummond, M. B., 1992, The Future for Haﬁféfd S
Uses and Cleanup, the Final Report of the Hanford
Future Site Uses Working Group, Rlchland
Washington.
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The Administrative Record can be viewed at the
following location:

Lockheed Martin Services, Inc.
Administrative Record

2440 Stevens Center Place, Room 1101
Richland, Washington 99354
509/376-2530

ATTN: Debbi Isom

On the Internet at:
hitp://www2 hanford.gov/arpir/
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INFORMATION REPOSITORIES

I _ M
U.S. Department of Energy

Kevin Leary

Project Manager

509/ 373-7285

email: Kevin D Learv@irlsov

U.S. Environmental Protection Agency

Craig Cameron

Project Manager

509/376-8663

email: cameron.craig@epa.gov

Washington State Department of Ecology

Matt Mills

Unit Manager
509/-372-7917

email: mmil461@ecy.wa.gov
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This Proposed Plan is available for viewing at the
following public information repositories:

University of Washington

Suzzallo Library Government Publications
Box 3529000 ' '
Seattle, Washington 98195-2900
206/543-1937

ATTN: Eleanor Chase

email: echase(@u. washington.edu

Gonzaga University, Foley Center
Tri-Party Information Repository
East 502 Boone '
Spokane, Washington 99258
509/323-3834

ATTN: Linda Pierce

email: pierce(@gonzaga.edu

Portland State University
Branford Price Millar Library
Science and Engineering Floor
Tri-Party Information Repository”
934 SW Harrison

Portland, Oregon 97207-1151
503/725-4126

ATTN: Judy Andrews

email: andrews@lib.pdx.edu

1.8, Department of Energy Richland Public
Reading Room '

‘Washington Staté University

Consolidated Information Center, Room 101L
2770 University Drive

Richland, Washington 99354

509/372-7443

ATTN: Janice Pathree

email: reading room@pnl.gov
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GLOSSARY AND TERMS

R
co

The first usage of technical terms and other specxahzed text in thlS Proposed Flan is shown in bold in the text of this
document, and the terms are defined below. |

Administrative Record — The files contaim'ng all the documents used to select a response‘ action at a CERCLA
remedial action site. Locations where the Adrmmstrauve Record for the Hanford Site is malntamed are provided
near the end of this document.

Applicable or relevant and appropriate requirements (ARARs) — Standards, ctiteria, or limitations under federal
or more stringent state environmental laws, including RCRA, that may be required during a Superfund remedial
action, unless site—specific waivers are obtained,

Canyon buildings — Hanford Site chemical separatlons plants, called canyon buildings or canyon facilities, were
constructed from 1944 through 1945 by the E. I. DuPont de Nemours and Company for the U.S. Army Corps of
Engineers in support of World War I plntom’um production. These facilities were termed “canyon buildings
because of their monolithic size and the canyon—hke appearance of their interiors.

Comprehensive Environmental Response, Compensation and L;a_bzl;ty Act of 1980 (CERCLA) ~ A Federal law
that establishes a program that addresses liability, enforcement, and cleanup of federal and commercial facilities and
allows government entities to evaluate damages to natu.ral resources, CERCLA is aIso known as the “Superfund ?

Containment alternatives — Remedial aiternanves that rely on placement of an engmeered barrier over a waste site

to limit infiltration of precipitation, thereby prowdmg protection of groundwater by limtiting  mobilization of
contaminants in the vadose soils. Containment miay also be implemented to prevent intrusion by humans and/or
biota. The containment remedial alternatives iriclude grouting to encapsulate waste and fill voids, further limiting
contaminant mobility and the potential for mtrusmn o

i

Contaminants of concern (COC) — Any contammant that is expected to be present at the site based upon past and
current land uses and associated releases based upon reasonable 1nqu1ry, and whlch presents a th.teat to human health'
and the environment.

Engineered barrier — An engineered surface covering, or cap, constructed over a contaminated site as a cleanup
remedy that severely limits or prevents the vertical movement of water through the underlying waste and subsequent
downward leaching of contaminants to the vadose zone and groundwater. Engineered barriers also may function as
physical barriers to prevent intrusion by human and ecological receptors, limit wind and water erosion, and shield
radiation.

Environmental Restoration Disposal Facility (ERDF) The Hanford Site's disposal facility for most CERCLA
waste and contaminated environmental media’ (contingent upon meeting the ERDF waste acceptanhce cntena)
generated under a CERCLA remedial or remova] action. The ERDF currently receives wastes from ongoing
remedial actions in the 300 Area and other Hanford NPL sites.

Evapotranspiration — The total water loss from the soil, including that by direct evaporatlon and that by
transpiration from the surfaces of plants '

Feasibility study — A CERCLA study undertaken by the lead agency to develop and evaluate optionis for remedial
action. The feasibility study emphasizes data ana1y51s and is generally performed concurrently and in an interactive
fashion with the remedial investigation, using’ data gathered durlng the remedial investigation. The remedial
investigation data are used to define the objectives of the response action, to develop remedial action alternatives,
and to undertake an initial screening and detalled ‘analysis of the alternatlves "The term ‘also refers to a report that
describes the results of the study.
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Hazardous substances — Any material that poses a threat to hurnan health and/or the environment as defined in
Section 101(14) of CERCLA.

Inadvertent intruder scenario — An exposure ‘Scenario in which the Teceptor (such as a construcnon trench ‘worker
or driller) has trenched or drilled into the contatninated soil and is, therefore, exposed. The scenario assumes that,
after 150 years of institutional controls, the mtruder could unknowmgly obtain access to the contaminated area and
bring contaminated material to the surface where residents could be exposed. Exposure pathways evaluated include
direct exposure to radiation, ingestion of soil and garden produce, and 1nha1at10n of resuspended dust. ' '

Industrial scenario — “Industrial exclusive” is a land—use designation under the land-use EIS (DOE/EIS-0222-F)
that applies to the 200 Areas core zone. Under this land—use designation, waste management activities would
continue. This fand use assumes an industrial worker scenario, in which the receptor works on-site on a full-time
basis (that is, the worker spends 2,000 hotrs per year on-site over the duration of his entire career). It assumes the
land use at the 200 Area exposure pathways eva]uated mclude direct exposure ‘to radiation, incidental ingestion of
soil, and inhalation of resuspended dust and volatlle eonsntuents Exposure to groundwater is not considered.

Institutional centrols — Nonengineered mstruments such as adnumstratlve and/or legal controls, that minimize the
. potential for exposure to contamination by hrmtmg land ot resource use. The State of Washmgton also considers
physical controls, such as féncing and signs, to be institutional controls as well. '

National Environmental Policy Act of 1969 (NEPA) A FederaI law that establishes a program to promote efforts
to prevent or eliminate damage to the envxronment Values for this act encompass a range of envuonmental
concerns and cumulative impacts. '

National Priorities List (NPL) - A list complled by the EPA of uncontrolled hazardous substance releases in the
United States that are priorities for long—term remed1a1 evaluation and response.

Operable unit — As applied to the Hanford Slte, an OU is a group of land disposal sites or groundwater plumes
placed together for the purposes of investigatior;iand subsequent cleanup actions.

Potential Evapotranspiration (PET) - PET is the evapoizansplratmn that would occur under given climatic
conditions if the soil moisture supply were un1_1 d in the soil for the collective loss of water by transpiration and

solar radlatlon heat flux in the ground, wind speed Vapor pressure and the psychometnc constant) and local plant
and soi} characteristics.

Preliminary remediation goals (PRGs) — Imnal cleanup levels that are developed dunng the CERCLA decision—
making process. PRGs may be refined in the ROD to beCOme ﬁnal cleanup levels (i.c., remedial actlon goals).

“Proposed Plan — A document that summarizes the analysis of different cleanup options and explains which option
(called the “preferred alternative™) is being recommended for publlc review and connnent

Record of Décision (ROD) — The formal document in whlch a reguIatory agency sets forth the selected remedia]
measure and the reasons for its selection. ;

Remedial action — A cleanup remedy that 1s lmpiemented at a site to address one or more of the contamination
problems. o o

Remedial action objectives (RAOs) — General descriptions of what the remedial action will accomplish {e.g.,
restoration of a waste site). RAOs arc media-specific or operable unit—specific objectives for protecting human
health and the environment. They are developed considering the land use, contaminants "of potential concern,
potential ARARs, and exposure pathways via‘a'conceptual model. They also spemfy remediation goals so that an
appropriate range of remedial options can be developed for evaluauon

RCRA double liner and leachate colléction system — A RCRA double liner and leachate collection system for a
landfill meets the requirements of WAC 173—303—665(2){h) and Sectlon 3004(0) and 3015 of the Hazardous and
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Solid Waste Amendments of RCRA. It consxsts of a top lmer and a bottom liner with two Ieachate collectlon and
removal systems, one placed between the lmers and one placed under the bottom liner.

Tri-Party Agreement - An agreement and consent order between the Department of Emergy, the U. S.
Environmental Protection Agency and the Washmgton State Department of Ecology that details the process to be
used to address CERCLA, RCRA, and state requirements for cleaning up the Hanford Site.

Vadese Zone — The unsaturated soil layer in the zone between the ground surface and the permanent, continuous
water table.
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